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(54) Method of data transfer and a data interface unit 



(57) This invention relates to a^jmethod of ^data ^ 

transfer^-viaja radio - jeie ph on effl etwopk between 
j c a^^N~(J) and^T'Mobile^Sjation-and^to-a-data^j 
1w Jn|erface_unit that a p pi i es^he^rfTethgd . Accord - 
in^^tb^the^method the~LANis3ata packets are 
formed, and the RLP ^ntroi^is^stctpped away 
from them, in the LAN-controller that is perma- 13- 
nently connected to it ; the data is packed into 
data packets in accordance with a data com- 
munications protocol and the data communi- 
cations data packets are inserted into data 
frames of the radio telephone network when the 
data is transferred between the radio telephone 
units. The dat a interface unit (15) accordin g to 
the invention_is-connected^to-a-LAN-eontroNSr 
(14) on the side of the LAN (1). T he, data inter- 
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gce^ujTjt^JlS). incorporates a^igife^radib^tele^ 
phone unit (16a) and a data^adapter _(17L for 
'inserting- the raWs^data^p'a^l^ts^iHto^data 
frames and for extracting the data packets from 
these data frames when the data is transferred 
between the LAN and a Mobile Station that is 
connected to the digital radio telephone net- 
work. 
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This invention relates to a method for data transferyj a a r adjp_ telephone network between a.Local Area 
Network (LAN) and a^ Mobile Statio n. The in venHoTTalsp'rel ate~s"toTQ g^ the~metriod. 

A known data transfeTdevice"is connected both to a LAN an d a teleph onejetwo rk for facilitating data trans- 
r er betw een-th ese, twc^jietworks. Accordingly, the data transfer device incorporates a modem by means of 
which data t raff icfco m ihg~f rd m the LAN and transmitted to a telephone network is coded into a form that is 
suitable for the network. Conversely, data coming from the telephone network is converted into a form suitable 
or the LAN by the modem. The telephone network can be a conventional Public Switched Telephone Network 
j[PSTN) or a radio telephone network. The Mobile Station MS, which is located at a given distance from the 
LAN, incorporates a modem card or a corresponding separate modem device that enaDTeTiFto-mal^Jse^of^ 
, the telephone network to set up a connection from the Mobile Station to the LAN and thereby to carry out bi- 
Jdirectional data transfer. 

A more detailed description of a conventional method of transferring data between a Mobile Station and 
a LAN is shown schematically and graphically i^iQure^iri^rTCi^rConnected by means of data transfer device 



20 



2 to a Public Switched Telephone Network (PSTN)^5rOatalransfer device 2 incorporates a LAN-controller 3, 
by means of which data transfer device 2 is interfaced to LAN 1 , and a modem 4, which in turn serves to in- 
terface data transfer device 2 to the PSTN 5^PST^sb5vzfor-its=part, is connected to radio telephone network 6, 
ie, to its Mobile Services Centre (MSC) 7 and further on to^ltsJjiBse-stajioaj. A bidirectional connection with 
) mobjle_p,boneJ_QJ s : ^ta^i shed-thr^ ugh the intermediary of base station 8 and via radio path 9 and by means 
( 5f these intermediaries and modem 11 with^ dobHe Station"?!- ^==^~ 

According to a first aspect of the present1fTv^nfio7rfhere~is provided a method-oL data-transfer=for-a radio 
Tj telephone network, comprising extrac^g^aiafromia:data:packetr:a^ss^ into a-data.stnucture 

for.aj- adio-te jephone network, and transmitting the data structur^Jo^Mob Ne station; and in a second as pect 
t here is^proylded a me thod of data transfer for a radio tel ep h o n e netwoTfCc^prisirTg^receiving a dat^sTructure 
( froiTTa~raliid"telephone"networkrext^ the data structure, and assembling said data into a data 

2£~* packet 

According to a-third-aspectof-the present invention there is provided a dat a interface unit fo r data transfer 
VT\ for a radio telephone network, comprising a datajnterXacej^it.having a data c iG^teTf67ass : imbling data from 
| data packets jnto_data frames for a radio telephcmej^ telfr^hci, correspondingly, for forming data packets 
r^from_Qjta^fra ^ 

30 An advantage of embodiments in accordance with the present invention is that a new method of data trans- 

fer between a LAN and a Mobile Station via a radio telephone network has been enabled. 

Another advantage is that a new data interface unit for data transfer between a LAN and a Mobile Station 
via a radio telephone network can be developed. 

The invention confers the benefit that the structure of the equipment necessary for data transfer is simpler 

35 than the structure of known data transfer equipment. Previously known data transfer equipment generally 
makes use of modem devices which are subject to type-approval by a competent authority before they can be 
used. The data interface unit according to the invention must be type-approved only in the radio telephone 
network in connection with which it is meant to be used. In the method according to the invention or in the data 
interface unit embodying it, a modem is not used but instead the data is transferred directly via a digital radio 

40 telephone network from a Mobile Station to a LAN and vice versa. In this case a fixed telephone network 
(PSTN) is thus not used and therefore the modem mentioned is not needed. Further, an advantage of the in- 
vention is that it makes possible a pan-European mobile telephone system employing a standardized manu- 
facturer-independent digital radio telephone network such as GSM for data transfer between Mobile Stations 
and LANs. A further advantage of the invention is that via an external radio path a Mobile Station that is in 

45 contact with a LAN is apparently directly connected to the LAN by means of a LAN-controller. In addition, it is 
an advantage that a Mobile Station makes direct use of the operating system and data communications protocol 
which are needed in dealings with the LAN. Another advantage of the invention is that interfacing of the radio 
telephone network and a Mobile Station of the LAN is i mplemented in a data interface unit which in it s preferred 
embodiment is arranged to employ a standard PCMCIA (Personal Computer Memory Card International As- 

50 sociation) card. 

In a preferred embodiment data packets of a digital packet-switched LAN are formed and stripped in a 
LAN-controller connected to a LAN; the data which is extracted from the data packets of the LAN is packed 
into data communications data packets in accordance with a data communications protocol that is known per 
se when the data is transferred between the LAN-controller and the Mobile Station; the data packets in ac- 
55 cordance with the data communications protocol are inserted into data frames of the radio telephone network 
when the data is transferred between the LAN and a Mobile Station via a digital radio telephone network. The 
data frames of the radio telephone network can be existing data frames of a time-divided digital radio telephone 
network or they can be formed appropriately in a predetermined manner. 
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Embodiments in accordance with the invention are now described in more detail, by way of example only, 
and with reference to the accompanying figures in which: 

Figure 1 shows a previously known method of transferring data wirelessly between a MqbileStation and 

5 Figure 2 shows a method, according to the invention, of transferring data wirelessly between a Mobile 
Station and a LAN; 

Figure 3 is a block diagram showing part of a cellular radio telephone network and a LAN that is connected 

to it by means of a device according to the invention; 
Figure 4 shows the structure of the base station in the form of a block diagram; 
10 Figure 5 shows the structure of the mofc>jl_e_p_hpnff in the form of^DToclTa^gram; 



Figure 6A is a block diagram showing the data int erface-unit connected to a LAN; 
Figure 6B shows a da^Jnterfa^ejjnjt imple^Sn : ^'on^^eMGIA card; C ~~ 

Figure 7 is a schematic~view of how data that is sent from a LANJo^ M obile^ Station is extracted from 

the LAN's data packet and then packed into a data pack^tTa^Mingjo tr^e data c^mrnuTncations 
15 protocol and then into a frame unit of the digital racJicftelephone network; 

Figure 8 shows the stripping away of the RLELcontroJ from the radio telephone network's data frames 
<=to:1 ^ : ^ i that have been transferred from a MobHe~Station, the stripping serving to form data packets in 

accordance with the data communications protocol, and the extraction of the data from these 

data packets to form data packets used by the LAN. 
20 Figure 9 is a block diagram showing the data interface-uj^conne Station; 
Figure 10 shows the other data interface unit implemented on a RC MCI A board; and 
Figure 11 shows the insertion of the LAN's data_packet into a frame unit marked with flags of the radio 

telephone network. 

An embodiment in accordance with the invention, for data transfer between LAN 1 of a-radio-telephoneH 



25 n ^^°^§ and a Mobile-Statioajjjnd the equipment related to it, is illustrated graphically in Figure 2. Data 
transfer device 13 incorporates^LAt^^ unit 15. Data transfer device 13 is 

connected to LAN 1 via LAN-controller 14 and by means of data interface unit 15 it is connected to mobile 
phone network 6. p.ataJnter.fa£ ejjmM^as a s^pjaraJejTTOj^ of 
data adapter 17 the ftynrtjon^ phone network~6 are interfaced to eacTTotSeTduring data' 

30 transfer. Mobile phone 16 is connected via radio path 18a to base station 8a of radio telephone network 6 and 
from this point onwards via Mobile Services Centre (MSC) 7 and the other base station 8b and other radio 
path 1 8b to data interface unit 19 and Mobile Station 1 2. jjata inter face_unit_19Jncorporat es a separate mobile' 
phone 20 and a data adapter 21, which replicate the connection of LA N J to data interfa ce unit 15. Mobile Sta/ 
tion 12 is, for example, a portable personal computer. 



35 During data transfer between LAN 1 and Mobile Station 12 via digital radio telephone network 6, the data 

packets of LAN 1 are stripped in LAN-controller 14 when the data is transferred from LAN 1 outwards, and 
the data extracted from the LAN's data packets is formed into new data packets in accordance with a suitable 
data communications protocol. The new data packets are inserted into data frames of digital radio telephone 
network 6 within the data interface unit 15 of data transfer device 13 when the data is transferred between 

40 I^NXa n d-M obi I e-Station-4 ^ v i a radio telephone network 6. Correspondingly, data packets which are formed 
into data frames of radio telephone network 6 in accordance with the suitable data communications protocol 
are stripped in the data interface unit 15 of data transfer device 13 and the data that is extracted from these 
data packets is inserted into data packets of the LAN in LAN-controller 14 when the data is transferred from 
Mobile Station 12 to LAN 1. 

45 The data packets transferred over a radio telephone network conform to a suitable data communications 

protocol. The data communications protocol used can be, for example, one of the following generally used pro- 
tocols: IP (Internet Protocol), ISO/OSI CLNP (Connectionless Network Protocol), ISO/OSI CONP (Connection 
Oriented Network Protocol), DECnet, IPX/SPX and AppleTalk. The data communications protocol used can 
thus be the same protocol which is used in Mobile Stations that are physically connected directly to the LAN. 

so Thus, a connection can be made from a Mobile Station to various LANs, such as Ethernet (TM) or Token Ring 
(TM) networks. 

An embodiment in accordance with the invention offer the user of a Mobile Station the possibility of being 
directly in contact with a home LAN or in general with different types of LANs directly via a digital radio tele- 
phone network without making use of a PSTN. Accordingly, the Mobile Station does not call for the use of a 
55 separate modem or a data transfer device that is connected to the LAN. 

A digital radio telephone network 6, suitable for use with an embodiment in accordance with the invention 
is illustrated graphically in Figure 3. Radio telephone network 6 comprises a group of mobile stations MS1, 
MS2, MS3. which are linked via a radio path to bas e-stat lons"BT-Si7^^2^aad j IS3 . Th e-base-9tationsTBTS"7 

3 ' ^ -* 
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are linked to base station controllers BSC1, BSC2 and these in turn are linked to a Mob ile Serv ices Centre 
(MSC1). The calls via MSC1 are forwarded to their destinations. On the LAN siderLAhTT itselflsTconnected 
to LAN-controller 14 of the data transfer device and this is further connected via ^ta-adapter^ lT^oLtHe data 
interface unit and mobile phone 16 to radio telephone network 6. Radio phone 16 thus for ms a mobile station 

5 MS with respect to the radio telephone network, and this MS is in contact via a radio path jo base station^TSj/ 
and its base station controller BSC. The base station controller BSC forwards the messagen:crMS"C2. Mobile 
Service Centres MS C1 anc LMSC2 are in turn in contact with each other via appropriate links. 

In digital rajjio^ejep n als are transferred between Mobile Stations MS1, MS2, MS3 as 

data packets in accord arice wit IflTstandard frame structure and protocol. ^ ^bile-telephone^et\y egki6-mgy 

10 be. for example, a GSM network or a corresponding digital mobile telephone networ k,_such^as,DCJSJAQJ3-.j s ANr=^ 
1 is also a diqitaLn ejwoj^sucj^ Fiber Distributed Data Interface or some 

other LAN. The datajn terface unit 1 5 of theLAN, and in parti cular data adap ter 17, i s loca ted between LAN 
1 and digital radio telephone network~6l!na\ correspdrTdin§ly7ciata interface unitT9 of the Mobile Station, and 
in particular data adapter 21, is located between radio telephone network 6 and Mobile Station 12. Both data 

15 interface units 1 5, 1 9 act to adapt the data transfer characteristics of networks 1 and 6 to each other in a simple 
and efficient manner. 

The general structure of the base station BTS of digital mobile telephone network 6 is shown in Figure 4. 
Baseband Interconnection Element (BIE) 22a of the base station BTS connects the Base Station Controller 
BTC to digital PCM link 22b. Part of the channels of the PCM link are reserved for signalling and the remainder 

20 of the channels are for data transfer. The digital signals of the PCM link are adapted in frame unit 23 and formed 
into TDMA frames and channel-coded, interleaved and transmitted as TDMA bursts. The TDMA bursts are 
modulated in receiver/transmitter unit 24 to the carrier wave frequency and sent via selector 25 and transmis- 
sion antenna 26a to the radio path. In the opposite direction the modulated TDMA bursts are received from 
the radio path by receiver antenna 26b and fed via selector 25 and the receiver filters ahead to receiver/trans- 

25 mitter unit 24. In receiver/transmitter unit 24 the signal is demodulated from the carrier wave frequency signal 
to form a baseband signal and is detection-modulated, deinterleaved and channel-coded in frame unit 23. Fi- 
nally the signal is fed from PCM link 22b to Baseband Interconnection Element (BIE) 22a and further to the 
Base Station Controller BSC. 

Ali the messages to be sent are formed in the Base Station Controller BSC and sent to the radio path via 

30 the Base Transceiver Station BTS. All the messages received from the radio path are transferred from the Base 
Transceiver Station BTS to the Base Station Controller BSC and then on the to Mobile Services Centre MSC 
(Fig.-^^Via the Mobile Services Centre MSC the messages can be transferred to other Mobile Services Cen- 
tres^ proceeding downwards in the radio telephone network hierarchy. Additionally, messages can also be 
transferred from the Mobile Services Centre to other networks. 

35 The structure of the mobile phones 16, 20 in Figure 2 suitable for a Mobile Station, is shown in block di- 

agram form in Figure 5. Both normal speech and data can be transferred via a mobile phone of this kind. The 
mobile phone incorporates an antenna 30, a duplex filter 31 and a radio receiver 32 and transmitter 33. In ad- 
dition to receiver 32, the receiving part of the mobile phone comprises, in the direction of travel of the signal, 
an A/D converter 36, a detection-modutation unit 37, a decryption unit 38, a deinterleaving unit 39 and the chan- 

40 nel coder 40 of the receiving side. In a similar manner, the transmission side comprises, in the direction of travel 
of the signal, the transmitter's channel coder41, an interleaving unit 42, an encryption unit 43, a burst formation 
unit 44, a GMSK modulation unit 45 and the RF transmitter 33 after this. For speech processing, the mobile 
phone further comprises a speech coder 46 and microphone 48 that are connected to the transmission side 
as well as a speech decoder 47 and a speaker 49 that are connected to the receiving side. When receiving 

45 and transmitting data, the speech processing units are bypassed and the data is fed in through the data input 
pin Dl and extracted through the data output pin DO. The mobile phone furthermore comprises a control unit 
35 and a synthesizer-oscillator 34. The functions of the mobile phone are controlled by means of control unit 
35 and the synthesizer serves to form the required timing signals and frequencies. 

Data is fed into mobile phone 16 via input pin Dl from an appropriate data device such as data adapter 17 

50 ^n^Fig"ure_2jFrom mobile phone 16 the data is sent to radio path 18a in such a way that it is channel-coded 
with^cfiannel coder 41, interleaved in interleaving unit 42 and subjected to encryption in encryption unit 43, 
The data that has been processed in the above-described manner is fed into burst formation unit 44 in which 
the time divided bursts connected with the time division channelling are formed. Thereafter the bursts are fed 
into modulator 45 and then proceed via radio transmitter 33 and duplex filter 31 to antenna 30 and the radio 

55 path. 

The signal that has travelled via radio telephone network 6 and come in from radio path 18b is received 
by antenna 30 of the other radio telephone 20 and fed via duplex filter 31 to radio receiver 32 in Figure 5. From 
radio receiver 32 the data signal is fed via A/D converter 36 to Detection Modulation Unit 37, where it is time- 

4 
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decoded. Thereafter decryption is carried out in decryption unit 32, the signal is deinterleaved in deinterleaving 
unit 39 and the channel decoding is performed in channel coder 40, after which the data is fed out through 
output pin DO of the mobile phone to the data device which is connected to it, such as to data adapter 21 in 
Figure 2. 

A block diagram of the data transfer device 13 used in connection with LAN 1 is shown in FigufelS^ A 
LAN controller 14 that is known per se is connected to LAN 1. Data interface unit 15 is in turn connected via 
the intermediary of input and output channel 15a, 15b to LAN controller 14. Data interface unit 15 comprises 
radio telephone\jnit 16a and data adapter 17. Radio telephone unit 16a is in principle the same as that shown 
ir^igu^-an^"mobile phone 16, which has been described above in connection with Figure 5. This radio tel- 
ephone unit 16a nevertheless does not incorporate units required for speech transmission, ie, a speech coder, 
speech decoder, microphone or headset. Radio telephone unit 16a comprises an antenna 30 for transmitting 
and receiving radio signals. 

Data adapter 17 comprises two buffer memories 50, 51 and a controller 52. Buffer memories 50, 51 are 
connected to LAN-controlJ,erT^ via channels 15a, 15b and to the data output pin 16b (DO, c.f. Fig. 5) and data 
input pin 16c (DI T cf,Fig. S^pfradio telephone unit 16a. Controller 52 serves to direct the data stream coming 
via output pin 16b ofrajdio telephone unit 16a to LAN-controller 14 via buffer memory 50 and channel 15a and 
further on to LAN 1. Similarly, the data stream is directed from LAN 1 via LAN -controller 14 and channel 15b 
to the other buffer memory unit 51 and via input pin 16c to radio telephone unit 16a and further on via antenna 
30 to the radio path. 

Data interface unit 15 according toJheJnyention can be advantageously implemented as a PCMCIA card 
28, as is shown schematically in Figure! Bf^J 



The PCMCIA connector is the v eonnector standard defined by the Personal Computer Memory Card Inter- 
national Association, or PCMCIA, for a 68 pin connector. PCMCIA has been formed to promote the replace- 
ability of integrated circuit cards in computers and other electronic devices. PCMCIA cards are standardized 
cards which are suitable for use both as memory cards and expansion cards for peripheral circuits. 

Data interface unit 15 of PCMCIA card 28 comprises a data adapter 17 and a radio telephone unit 16a with 
its antenna 30 (cf. Fig. 6A). In addition to these, PCMCIA card 28 is fitted with service unit 28a, which is con- 
nected to PCMCIA card connector strip 29, and with the first connector strip 29a. PCMCIA card 28 is seated 
in PCMCIA card slot 27, which resides in the host unit, in this case LAN- controller 14. PCMCIA card slot 27 
incorporates a second connector strip 29b to which the first connector strip 29a of card 28 can be connected. 
LAN-controller 14 furthermore includes PCMCIA service unit 28b by means of which card 28, which is equipped 
with units 17, 16a and PCMCIA connector 29, is interfaced to LAN-connector 14. 

Data transfer between LAN 1 and radio telephone network 6 and. further on, Mobile Station 1 2 that is con- 
nected to radio telephone network 6 takes place as follows. Mobile Station 12 (Figure 2), such as a portable 
microcomputer, has had installed in it data communications software that enables messages to be transmitted 
and received directly between said LAN and the Mobile Station. The data communications software is of a 
type that is used with a Mobile Station, such as a computer, that is permanently connected to a LAN by means 
of a LAN controller. This means that the data communications protocol used in the Mobile Station is, for ex- 
ample, the IP (Internet Protocol) protocol when a connection has been established with a LAN. When a con- 
nection is set up from Mobile Station 12, the user dials the number of mobile phone 16 of the data transfer 
device connected to LAN 1 , or of a corresponding radio telephone unit 16a, after which a connection is set up 
via digital radio telephone network 6 to LAN 1 and further on to the personal computer (not shown in the draw- 
ing) or equivalent device that is connected to the LAN. 

When a connection has been set up between Mobile Station 1 2 and the computer of LAN 1 , the data trans- 
fer can be initiated. Functions related to this are discussed in the following in connection with data transfer 
device 13 of the LAN (Fig. 6A). 

The computer connected to LAN 1 sends data packets that are inserted into the data frames of the time- 
divided LAN in question along LAN 1 to LAN-controller 14 of the LAN's data transfer device. LAN-controller 
14 receives the data packets, strips the Radio Link Protocol (RLP) control away from them and feeds the con- 
tent of the data block of each data packet via output channel 15b to buffer memory 51 of data adapter 15. By 
means of controller 52 of data adapter 15 and making use of the data communications software and the data 
communications protocol that has been adapted to it, the content of buffer memory 51 is read periodically into 
a data packet in accordance with the data communications protocol and this goes via input pin 16c to radio 
telephone unit 16a. The data packet of each data communications protocol is inserted into one or more time- 
divided data frame in accordance with the radio telephone system. The bit stream coming from LAN 1 in radio 
telephone unit 16a via LAN-controller 15 and buffer memory 51 is thus processed as normal data and it is 
packed into one or more data frames in accordance with the RLP of a digital radio telephone system, such as 
the GSM system, and it is sent in the normal manner via antenna 30 to the radio path. 
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In the opposite direction with respect to the above, the radio signals and the data stream brought by them 
are received by data transfer device 13 of LAN 1. Radio telephone unit 16a receives the data packets that have 
been inserted into the radio telephone system's data frames, such as RLP frames, and these are fed to buffer 
memory 50 of data adapter 17. By means of controller 52 of data adapter 17 and making use of the data com- 
5 munications software, the data packets in accordance with the data communications protocol are stripped and 
the content of these data blocks is transferred from buffer memory 50 ahead to LAN-controller 14 in which 
they are packed into data packets of the LAN and transferred to LAN 1 and via the LAN network to the other 
personal computer or equivalent that is connected to the LAN. 

Figure 7 illustrates how a data block 56 of data packet 53 of an Ethernet (TM) LAN is inserted into a data 

10 packet 58 in accordance with a data communications protocol, it then being inserted into one or more RLP 
frames 61 of a GSM radio telephone network. Data packet 53 of the LAN comprises a preamble 54, a group 
of Start Frame Delimiters 55 containing, amongst other things, the destination address and source address of 
the LAN, as well as data block 56 and the Frame Check Sequence 57. The data that is in the LAN or is to be 
transferred to a LAN is packed into data block 56 of data packet 53. When the data is transferred out from the 

15 LAN, data packets 53 of the LAN are stripped and data blocks 56, and their content in particular, are processed 
in accordance with a suitable predefined data communications protocol, such as the IP (Internet Protocol) pro- 
tocol, as also illustrated in Figure 7 as data packet 58. In this case the content of data blocks 56 is inserted 
into data packets 58 in accordance with the IP data communications protocol and specifically into data block 
60 of data packets 58 via the software and under control of the IP data communications program. In its general 

20 form a data packet 58 in accordance with the IP data communications protocol comprises a header 59 and 
data block 60. Header 59 includes, among other things, an identifier field for the version of the IP data com- 
munications protocol that is used so that both the sender, recipient and any intermediaries will use IP data pack- 
ets defined in the same manner in their mutual data interchange. Header 59 furthermore includes a header 
length field and a total length field of the IP data packet and IP source and destination address fields. The 

25 maximum length of an IP data packet is approx. 65 kbit (IP version 4). 

When IP data packets 58 are sent ahead to the radio path via mobile phone 16. each IP data packet 58 
is inserted in one or more data blocks 63 of frame 61 according to the radio telephone system's data transfer 
protocol, such as the radio link protocol RLP of the GSM system or it is divided among several such data blocks. 
Data frame 61 in accordance with the Radio Link Protocol RLP comprises a 16 bit header, a 62,200 bit data 

30 field 63, and a 24 bit Frame Check Sequence 64. Feeding of the user data, ie, data packets 58, to the RPL 
data frames 61 can take place, for example, according to the GSM L2R (Layer 2 Relay) feature. 

The IP data packets 58 contained in the RLP frames 61 in the GSM radio telephone network are sent from 
the mobile phone 16 or an equivalent radio telephone unit ahead via radio path 18a to base station 8a and 
from there via Mobile Services Centre 6 to the other base station 8b and from here via radio path 1 8b to mobile 

35 phone 20 of Mobile Station 12 or to an equivalent radio telephone unit, as is illustrated in Figure 2. Mobile phone 
20 receives the IP data packets 58 that are packed into the RPL frames 61 of the radio telephone system and 
they are transferred via data adapter 21 to the actual Mobile Station 12, ie, to a portable personal computer. 
In data adapter 21 the data blocks 63 are extracted from the data frame of the radio telephone system, such 
as from GSM/RLP frame 61 , which data blocks 63 contain a data packet 58 according to the data communi- 

40 cations protocol that is used, such as the IP protocol, as is illustrated in Figure 8. These data packets 58 are 
then fed to portable computer 12, which uses its data communications program to strip these data packets 58 
in accordance with the data communications protocol and thus receive the incoming data stream. 

Mobile phone 20 and data adapter 21 together form a data interface unit 19 of the Mobile Station 12, as 
is illustrated in Figure 9. In terms of its function and structure, this data interface unit 19 corresponds to data 

45 interface unit 15 of the LAN according to Figure 6a and the same structural parts are marked with the same 
reference numbers. Data interface unit 21 is connected via an appropriate input/output interface 12a to Mobile 
Station 12. 

Data adapter 19 is advantageously implemented as a PCMCIA card 19a, as is shown schematically in Fig- 
ure 10. PCMCIA card 19a is fitted with service unit 65 A, which is connected to the PCMCIA card connector, 

so and with the first connector strip 66a. PCMCIA card 19a is seated in PCMCIA card slot 67, which resides in 
the host unit, ie, in Mobile Station 1 2. PCMCIA card slot 67 incorporates a second connector strip 66b to which 
the first connector strip 66a of card 19a can be connected. Mobile Station 12 f urthecmore i ncludj3s_P.CMCIA^ 
ser,viee*unit^5b::k^^ is interfaced To "Mobile Station 12. 

^bile_Station^0 is connected by means of connector cord and interface 68 to PCMCIA card 19a and data 

55 '^apteTT9. 

It should be noted that P CMCIA-card l §a can also be fitted with mobile telephone unit 20a, which corre- 
sponds to mobile phone 20, as is shown with a dash ed Jine^ OrFigUjg^lO. JLo this case mobile pfr6ne.2Q-Qr its 
interface 68 are not needed at the end of PCMCIA card 19a and it can be omitted. Now PCMCIA card 19a is 

6 
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structurally identical to PCMCIA card 28, which was described previously in connection with Figure 6b. Ac- 
cordingly, the same PCMCIA card 19a, 28 can be used in the PCMCIA card slot in connection witFb^h~Mobtle 
Station 12 and LAN-controller 14. This simplifies assembly of the data transfer system and lowers production 
costs, both of which result in benefits to the user. 
5 As can be noted from the above-presented description of an embodiment in accordance with the invention, 

a digital radio telephone network offers a fully transparent connection between a Mobile Station 12 and a LAN 
1. Data interface unit 15 of LAN 1 and data interface unit 19 of Mobile Station 12 (Figs. 2, 6a and 9) receive 
the data communications data packets that are packed into RPL data frames of the radio telephone network 
6 in accordance with the data communications protocol. In both data interface units 15. 19 the data packets 

10 coming from radio telephone network 6 are checked and if any errors appear, a retransmission is requested. 
If the data packets are error-free, they pass through radio telephone unit 16a, 20 and they are stored in buffer 
memory 50 of data adapter 1 7, 21 . When one or more of the radio telephone network's data frames containing 
the data communications data packet are received, the data communications data packet is stripped and its 
data content is stored in buffer memory 50 of the LAN's data interface unit 15, from where it is transferred to 

15 LAN-controller 14, in which it is packed into a LAN data packet and sent ahead from here to be delivered to 
its destination in LAN 1. Similarly, the data communications data packets that have been received at Mobile 
Station 12 are stripped in data interface unit 19 and the data content is stored in buffer memory 50, from which 
it is read via input/output interface 1 2a to Mobile Station 12. Accordingly, data interface 15, 19 according to 
the invention, with its peripheral devices 14, 1 2a, functions as a normal LAN node and its operation is controlled 

20 by conventional LAN software. It should be noted that because the bit rates of LAN networks are generally 
considerably greater than the bit rates of radio telephone networks, the LAN-connected data interface unit ac- 
cording to the invention can process several simultaneous radio telephone connections provided that several 
radio telephone units 16a. 20 and/or mobile phones, 16, 20 are connected to this data interface unit. 

It has been discussed above that the data communications data packets in accordance with the data com- 

25 munications protocol (IP data packets) are transferred over a digital radio telephone network in compliance 
with the RLP communications procedure, whereby the transfer is non-transparent because the data to be trans- 
ferred is checked and a request for its retransmission may be made. Alternatively, the data communications 
data packets can be transferred over the digital radio telephone network in a transparent manner without the 
possibility of making use of error checking and correction services that may be offered by the radio telephone 

30 network. With this method the raw data can be transferred at a rate of 12 kbit/s. This enables a greater data 
transfer rate to be achieved than when conforming to the RLP protocol. When a data transfer method of this 
kind is selected, a serial protocol may be used between the mobile station and the data interface unit connected 
to the LAN by means of which data transfer errors from end to end are corrected. An appropriate serial protocol 
is, for example, a transfer procedure of the HLDC type (High Level Data Link Control), which is common in 

35 packet-switched data transfer. If the radio path is good, transparent data transfer implemented by means of a 
serial protocol may give, with respect to the RLP protocol, a faster data transfer connection between the Mobile 
Station and another station or the equivalent that is connected to the LAN. 

Figure=1=1=i I lust rates a method of data transfer according to the immediately foregoing method presented 
above. In a Mobile Station such as station 1 2 in Figure 2, the data communications data packets are assembled 

40 in a manner that is known per se making use of common data communications software. The data communi- 
cations data packet is, for example, a data packet 68 according to the IP protocol. This data packet 68 is fed 
in this case as an integral whole that is inserted into data frame 71 from da ^nteriace-u jTiUl^of Mobile Station 
1 2 over the radio path opened by radio telephone network 6 to data interface unit 1 5 of LAN 1 using the HDLC 
protocol. Data frame 71 is formed by setting at the start of data packet 68 the first flag 69, which indicates the 

4$ start of the data frame, and at the end of data packet 68 a second flag 70 is added, which indicates that the 
data frame has ended. The flags 69, 70 are formed from a group of bits such as an eight-bit word. Data packet 
68 is framed with flags 69, 70 in data interface part 19 of Mobile Station 12. Data packet 68 is stored first in 
buffer memory 51 of data adapter 21 , from which it is transferred under the control of controller 52, which has 
the flags 69, 70, to mobile phone 20 and on to the radio path. Data packet 68, which has flags 69, 70, is received 

50 by mobile phone 16 of the LAN's data interface unit 1 5. The RLP control is stripped away and data frame 71 
is stored first in buffer 50 of the data adapter 17, from which data packet 68 between flags 69, 70 is then sent 
ahead under the control of controller 52 via LAN controller 14 to LAN 1 and the Mobile Station or other similar 
device that is connected to it. In a similar manner, when it is desired to send data to Mobile Station 12 via LAN 
1 and the data transfer device 13 connected to it, data packet 68 is fed via LAN-controller 14 to data adapter 

55 17 of data interface unit 15 and in particular to its buffer memory 51, in connection with which it is provided 
with flags 69, 70 by means of controller 52 and after which data frame 71 is sent via mobile phone 16, 16a to 
the radio path and on to the other mobile phone 20 and Mobile Station 12. The stripping of data frame 71 of 
the radio telephone network takes place in the above-described manner. The data frames 71, which are ready 

7 
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for sending in mobile phone 16, 16a; 20, 20a, ie, data packets 68 which have the flags 69, 70, are processed 
as a bit stream which is sliced as needed and in an appropriate manner into the standard data frames used in 
a radio telephone network. Similarly, the standard data frames received by mobile phone 16, 16a; 20, 20a are 
stripped down into a bit stream from which the above-mentioned transmitted data frames 71 are separated. 
5 out. 

It should be noted that the structure and composition of data interface units 1 5, 19 is essentially the same 
when using both data frames 61 (Fig. 7) under the regime of the digital radio telephone network RPL protocol 
and data frames 71 (Fig. 11) that are provided with flags. The control programs used in implementing the ap- 
plications naturally differ somewhat from each other. 

10 Various alternative data compression methods can be used to improve the throughput of the radio tele- 

phone network. In these cases both the Mobile Station and the LAN's data interface unit must be equipped 
with the same kind of data compression equipment. All the data which is contained in one data frame of the 
radio telephone system is compressed in the protocol controller of the Mobile Station and similarly it is de- 
compressed in the LAN's data interface unit before it is fed to the radio telephone network and, similarly, to 

15 the LAN. 

It should be noted that various kinds of software can be applied in connection with the method according 
to the invention and the data interface unit and that their use and selection depends on the user and on the 
protocols supported by the LAN. 

The above invention is described primarily with reference to one of its preferred embodiments, but it is 
20 clear that the invention can be applied in many different ways within the purview of the invention defined in 
terms of the accompanying claims. 

The scope of the present disclosure includes any novel feature or combination of features disclosed therein 
either explicitly or implicitly or any generalisation thereof irrespective of whether or not it relates to the claimed 
invention or mitigates any or all of the problems addressed by the present invention. The applicant hereby gives 
25 notice that new claims may be formulated to such features during prosecution of this application or of any such 
further application derived therefrom. 



Claims 

30 

1. A method of data transfer for a radio telephone network, comprising extracting data from a data packet 
(55), assembling said data into a data structure (61; 71) for a radio telephone network, and transmitting 
the data structure (61; 71) to a Mobile station (12). 

35 2. A method of data transfer for a radio telephone network, comprising receiving a data structure (61; 71) 
from a radio telephone network, extracting data from the data structure (61 ;7 1 ), and assembling said data 
into a data packet (53). 



40 



45 



3. A method according to a claim 1 or claim 2, wherein the data packet (53) is for a Local Area Network (1). 

4. A method according to any preceding claim, wherein the data structure (61 ; 71 ) is a data frame (61 ; 71 ) 
for the radio telephone network. 

5. A method according to claim 4 wherein the data frames (61) of the radio telephone network are data 
frames of a time-divided digital radio telephone network. 

6. A method according to any preceding claim, wherein the data is configured in accordance with a data com- 
munications protocol (58; 68). 

7. A method according to any of claims 1 to 5. wherein the data structure (71 ) of the radio telephone network 
so is formed by means of flags (69; 70), the first flag (69) of which is set at the start of the data to indicate 

the start of the data, the second flag (70) being added to the end to indicate the end of the data. 

8. A method according to any preceding claim, wherein said data is extracted by stripping the data packet 
(53) or stripping the data structure (61; 71) in a LAN-controller (14). 



55 



A data interface unit for data transfer for a radio telephone network, comprising a data interface unit (15; 
19) having a data adapter (17; 21) for assembling data from data packets (53; 69) into data frames (61 ; 
71) for a radio telephone system, and, correspondingly, for forming data packets (53; 68) from data frames 
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(61; 71) for extracting data transferred from the radio telephone network (6). 

10. A data interface unit according to claim 9, wherein the data packet (53) is for a Local Area Network (1). 

11. A data interface unit according to claim 9 or 10, wherein the data is configured in accordance with a data 
communications protocol (58; 68). 

12. A data interface unit according to claim 11, wherein the data adapter (17; 21 comprises buffer memories 
(50; 51) for incoming and outgoing data and a controller (53) for implementing assembling data into data 
frames (61; 71) and forming data packets (53; 68). 

13. A data interface unit according to any of claims 9 to 12, wherein the data interface unit (15; 19) incorporates 
a radio telephone unit (16, 16a; 20, 20a) coupled to the data adapter (17; 21). 

14. A data interface unit according to any of claims 9 to 12, wherein the data interface unit (19) incorporates 
is a connector (68) for an external radio phone (20), for coupling the data adapter (21) to the radio phone 

(20). 

15. A data interface unit according to any of claims 9 to 14, wherein the data adapter (21) is implemented on 
a PCMCIA card (19a). 



16. A data interface unit according to claim 15, wherein the PCMCIA card (19a) has a connector (68) for an 
external radio phone (20). 

17. A data interface unit according to claim 13, wherein the data adapter (1 7) and radio telephone unit (1 6a) 
are implemented on a PCMCIA card (28). 
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(54) Method of data transfer and a data interface unit 



(57) This invention relates to a method of data trans- 
fer via a radio telephone network-between a LAN ( 1 ) and 
a Mobile Station and to a data interface unit that applies 
the method. According to the method the LAN's data 
packets are formed, and the RLP control is stripped 
away from them, in the LAN-controller that is perma- 
nently connected to it: the data is packed into data pack- 
ets in accordance with a data communications protocol 
and the data communications data packets are inserted 
into data frames of the radio telephone network when 



the data is transferred between the radio telephone 
units. The data interface unit (15) according to the in- 
vention is connected to a LAN-controller ( 1 4) on the side 
of the LAN ( 1 ). The data interface unit { 1 5) incorporates 
a digital radio telephone unit (16a) and a data adapter 
(17) for inserting the LAN's data packets into data 
frames and for extracting the data packets from these 
data frames when the data is transferred between the 
LAN and a Mobile Station that is connected to the digital 
radio telephone network. 
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